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•I ELD OF THE INVTNTICN 



The field of the invention is a packaging film from 
which ba5s and casings can be made which have improved struc- 
tural soundness so that they may be fully characterised as 
"cook-in." The term "cook-in" as used herein is intended to 
refer to packaging naterial structurally capable of withstand- 
ing exposure to time-temperature conditions while containing a 
food product. 

This invention relates generally to thermoplastic films 
suitable for cook-in packaging, and more particularly to food 
cook-in fiLtis. These films may have food contact surface 
characteristics which promote binding adherence to a contained 
food product during cook-in. The films of the invention exhib- 
it improved hot and cold seal strength, improved optics and 
are mere readily processable than known films. The present 
i.ivention is particularly directed to backseamed casings. 

?r:or art 

Cock-in packaged foods are essentially foods cooked in 
the package in which they are distributed to the consumer and 
which may be consumed with or without warming. Cook-in timc- 
temperature conditions typically refer to a long slow cook, 
for example, submersion in hot water at about 55 "C to about 
65 "C for about 1 to about 4 hours. These conditions are repre- 
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sentative of institutional cooking roTiirements . Subnets ^ -^n 
at about 70-C to about 100-C for u? to about 12 hours r-^prc- 
sents the limiting case. Under such conditions, a cc^k-in 
packaging riaterial should maintain seal intogritv, ^ e any 
heat sealed seam^s should resist being pulled apar- ng 
cook-in. The filTshculd also be heat seaiable to i's«l' 
the packaging fiLn s-^stantially conforn,able to the contained 
food product. preferably, this substantial conf ormability is 
achieved by the filn being heat shrinkable under these condi- 
tions so as to form a tightly fitting package, i.e., the -In 
should be heat shrinkable under these time-te.-noerature condi- 
tions and should possess sufficient shrink energy so that 
submerging the packaged food product in hot water will shrank 
the packaging film snugly around the contained product and 
especially up to about 35% monoaxial and/or biaxial shrink- 
age. 

The film may also have food product adherence to re- 
strict "cook-out" or collection of juices between the surface 
of the contained food product and the food contact surface o« 
the packaging material during cook-in, thereby increasing 
product yield. More particularly, in the types of multilayer 
films wherein the first "sealing and food contact" layer is of 
the tv-pe of material that adheres to a contained food product 
during cook-in, this first layer may alternatively be referred 
to as the "adhering layer." As used herein, the term "adhere" 
IS intended to mean that the food contact surface of the 'ilm 
bonds during cook-in to the co.-itained food product to an ex- 
tent sufficient to substantially prevent acc'u.-nulation of flu- 
ids between the film and the contained product. 

A heat shrinkable, cook-in fiL-n is described by cberl- 
et al, u. s. Patent No. 4,469,742 that includes a first "seal- 
ing or focd ccntact" layer of a nonlipophillic polj-meric r.ate- 
tial which has a softening point greater than that of the 
following shrink layer; a second layer, of an ethylene homopol- 
ymer or copolymer melt bonded to the first layer; a third or 
adhesive layer, melt bonded to the second layer, of a chemical- 
5/920915 . l/SPECFLDR 
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ly modified polyet:hylene being irradiatively cross -linkable 
and having functional groups with a relatively strong affinity 
for the following barrier layer; a fourth or barrier layer of 
a hydrolyted ethylene vinyl acetate oo?ol>7ner r.olt bonded to 
the third layer: a fifth or adhesive layer as in said third 
layer, melt bonded to the fourth layer; and a sixth or abuse 
layer, melt bonded to the fifth layer. In one eiriodL-nent, the 
first "sealing and food contact" layer is an ionomer, a metal 
salt neutralised oopoli-mer of an olefin and a oarbox-ylic acid, 
representatively Surlyn(TM), which is a type of material that 
adheres to a contained meat product during cock- in. This 
Surlyn(TM) layer also functions as a protein-adhering layer. 
In another embodiment, the sealing layer is a propylene- 
ethylene random copolymer having from 1% to 5% by weight of 
ethylene. The patent also describes a method for making the 
film including full coextrusion and selective irradiation and 
orientation. "~ ~ 

In the conventional method of manufacturing heat shrink- 
able film as described by Oberle et al, a tubular orientation 
process is utilised wherein a primary tube of the film is 
biaxially oriented by formation of a bubble to create internal 
pressure and induce stretchina in the transverse direction and 
with the use of pinch rolls at different speeds to induce 
stretching in the machine direction. The films of the present 
invention are easily oriented with the incidence of b-.ibble 
breakage during orientation minimited, and in some cases, 
eliminated. The stretched bubble is then collapsed, and may 
be wound up as flattened, seamless, tubular fiLm to use later 
to make bags, e'.g., either end-seal bags ti-pically made by 
transversely heat sealing across the width of flatte.ied tubing 
followed by severing the tubing so that the transverse .-^al 
forms the bag bottom, or side-seal bigs in which the trans- 
verse heat seals form the bag sides and one edge of the tubing 
forms the bag bottom. Such bags are typically used by placing 
the food product in the bag, evacuating the bag, and either 
heat sealing the bag mouth or gathering and applying a metal 
clip around the gathered mouth of the bag to form a seal. 

5/920915. 1/SPECFLOR ^ 
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Alternatively, the collapsed .^^e .ay be slit ^.^o a 
can r.-en fce folded l=ngitud^ -.a- v .v.... , , , "^^ 

opp=... ..,os 

«^en process Ii,,i„u=„, IV:/ ; 
. a or su..UienU. s.an a 
cation. However, the Up seal of sue. a oasin, r.^.-.s ^Sa"- 

the nner layer of .he ==ok-i„ material (optioraUy a a-^he- 

^n. U.er, is hea. se.la.le -.o the =..-.eLs-. -er t'^l 

required sealinq cc-nca- ' bin t-^ < '=«jer. ^n.s 

cal as long as their respective compcsitions are su'fici^n^iv 
compatible for forcing seals which are del.,ination eL'tln" 
under rigorous cook-in conditions. resistan. 

-on.i °' ^ backsean.ed tube from a fiL. may be by a 

^^'^.l^.'':''^'''^^' — intermltlt 
ing retired for a given end-use application and then cut 

"t::::"s::" '-^ -'^^ ^-^^^^ ^^--^ -^1.1; : 

cutting steps are repeated, a series of t-^ular casings of the 

cU..ed at one end for subsequent stuffing and clipping of^he 
opposite end or they may be heat sealed and treated as bat 
produced from seamless tubing. Alternatively, an intermlt''nt 
process may be employed for forming a ccntiJuous ^1 3.1 
By ; '^''^ "^^^ '^^^ " ^--^ overlap 

'Lied -tire length of the fii™ L 

a : ' ^ater clipping, stuffi g 



Shirr-. t-^-^' whether se.,less or backseamed. may be 

iT""'. ^^"t«=i ^^to a relatively short 

he ;etw T °\ '^"'''-^^ '"^'"^ 

n hot w / « casing is then immersed 

in hot water at approximately the sa.,e temperature at which 

5/920915. l/SPECFLDR 
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the film was stretch oriented, ti-?ically about 160" to lOo'F. 
{•SI* to 9o'C), hot water irsnersion being one of the q'jioksst 
and r.ost econoriical nieans of transferring sufficient heat to 
the filni to shrink it unif omly . Alternatively, the bag, film 
or casing r?.ay sej^„ as a liner of a cooking mold. 

A plastic, adhering cook-in package such as a casing is 
described by Schirnier, in U. S. Patent No. 4,606,922 as well 
as a method for enhancing yield of a cook-in packaged neat 
product. The niethod includes first providing an adhering 
cock-in container including a flexible thermoplastic envelope 
being substantially conformable to a contained meat product 
and having an inner meat-contacting surface of a selectively 
irradiated ionomer, then conforming the container about a 
selected meat product and cooking the packaged product, where- 
upon the inner surface of the envelope bonds to the meat prod- 
uct substantially to prevent cook-out of fluids. 

A flexible plastic adhering cook-in package is de- 
scribed by Thompson in U. S. Patent No. 4,411,919, as well as 
a method for enhancing yield of cook-in packaged neat prod- 
uct'.; The method includes: providing an adhering cook- in 
package comprising a flexible plastic container substantially 
confornable to a selected meat product and having an inner 
meat product contacting surface of polymeric olefin. This 
container is sxibjected to an energetic radiation surface treat- 
ment in the presence of ox-ygen sufficient to cause the inner 
surface to adhere to the meat product during cock- in, the 
container having been formed from hot blown tubular film. The 
package is conformed about a selected meat product followed by 
cooking the packaged product, whereupon the inner surface 
adheres to the meat product to substantially prevent cook-out 
of fluids. 

Erk et al, U. S. Patent No. 4,303 , 711, describes a 
tubular film consisting of biaxially stretched plastic materi- 
al for packing and casing, paste ti-pe foodstuffs that are 
heated after packing or are packed in a hot fluid' state. The 
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film IS a mixture of approxin,ately 50-99 parts by weight at 
least one aliphatic polyamids and approximately 1-50 rarts by 
weight cf cne cr rrre rneribers of the grcu? consisting o' an 
loncner resin, a rnodified ethylei.o vinyl acetate zzzzl-r^^r a^^ 
a modified polvolefin. " " 

Erk et al, u. s. Patent No. 4,601,929, relates to a 
single layer of polyaniide film for packing and casing --^od- 
stuffs m paste for.,, especially foodstuffs that are packed 
when hot or are subject to heat treatrient after racking. 

Ghiracello et al, U. S. Patent No. 4,563,580, relates 
to an article of manufacture for packaging food products com- 
prising a first fiL-n section having at least one surface com- 
prising a copolya.-nids obtained by random copoli-meritation of 
precursor monomers of at least two different polyamides. The 
article includes a second fiLn section of a fiLn havi.ng a 
surface comprising the aforesaid copolyamide and at leist one 
heat weld between the copolyamide surfaces of said first and 
sections. The article is capable of withstanding 
heat treat-ment at temperatures from 70»C to 120'C for at~least 
10 minutes without suffering damage to the heat weld. 

Cberle, u. S. Patent No. 4,855,133 discloses a cook-in 
film having a first food contact layer ccmprisi.ng a polya.mide 
composition. 

Oberle, U.S. Patent No. 4,7e:,748 describes a cook-'n 
Shrink film cRt?a=teri=ed by the presence of ethylene alkyl 
acrylate copoU-nier in core layer and abuse layers, in adhesive 
layers, or both, r.he seali.ng layer is selected from the oroup 
consisting of a propylene ethylene copoli-mer. an i=no.-ne'r. a 
blend of a linear low density polyethylene and an ionomer, and 
a blend of a linear low density polyethylene a.nd an ethylene 
acrylic acid ccpolyr.er. 

Schirmer, U.S. Patent No. 4,448,792, describes a cook- 
in shrink bag having a sealing and food contact layer of a 

5/920?15.1/S?ECriDS 
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propylene hcncpoljT.er or copcl'^-ner, preferably a prcpylcr.e- 
othylsne c=pol:oer of low ethylene c:n*went. A ocre layer 
adjacent the sealing layer is a blend of a propylene hcr.opoly- 
mer or oopolymcr. Also included are a carrier layer, an abuse 
layer and adhesive layers sandwiching the barrier. 

Oberle, U.S. Patent No. 4,879,124, describes a perforat- 
ed cook-in shrink tag. Preferable materials for the sealing 
layer include ethylene-acrylic acid copol-^-r.ers, ethylene 
methacrylic acid copoliTners, ionomers and blends of such. 

SchirT.er, U.S. Patent No. 4,608,302, describes oriented 
films from propylene copol\'raers and unplasticiced Saran which 
are suitable for use in the packaging of prepared food prod- 
ucts. A core layer ."nay comprise an ethylene vinyl acetate 
copolyner having a vinyl acetate content if frcn 10% to 12% by 
weight and a fractional melt index. The core layer is adja- 
cent a sealing layer which is a propylene homopol\Tner or 
copol-j-roer which may be a propylene ethylene copolymer. 

B^ekele,. U.S.. .Patent No. 4,909.725, des.cribes an impact 
resistant film for chub packaging. Various layers may contain 
polymeric materials of fractional melt index. 

Mueller, U.S. Patent No. 4,977,022, describes a barrier 
stretch film with at least one interior layer which may com- 
prise an ethylene vinyl acetate co?ol%-mer of fractional melt 
index." 

SchirTiior, -U.S. Patent No. 4,937,112, describes a fiLm 
for chub packaging which includes an olefin sealing layer and 
a core layer adjacent the sealing layer which comprises a 
poli-meric material of high molecular weight and fractional 
melt index selected from the group consisting of high density 
polyethylene, low density polyethylene and ethylene vinyl 
acetate copol^-mer. 
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U.S. Patent So. 4,495,249 issued to Chya ot al disclos- 
es a niulti-layer litiinate fil-a with a sere ^a-.-- a 
hydr=li:ed ethylens-vinyl acetate ==p=ly:.er, and 'z:o cu-^ 
layers of a riixture cf corcli^ncr of ethylene and vinv: aoeta^e 
and a cc?cl%Tner of propylene and ethylene or linear low densi- 
ty polyethylene. The riultilayer la.T.inate filn of the refer- 
ence can be T.ade heat shrinkable and has gas harrior rro=er- 
ties. 



U.S. Patent So. 4,132,457 (:a,-ada 



container with an EVCH core, adhesive layers, and additional 
layers of e.g. poli-propylene or ethylene propylene copol-^er." " 

U.S. Patent Vo. 4.511,610 lVa:aki et all discloses a 
oontai.ner wich an SVC.H core, adhesive layers, a.nd additional 
layers of e.g. polv-procylene or ethylene propylene co?oli-7»er. 

U..-. Patent No. 4.405,667 issued to Christe.nsen et al 
appears to disclose a retortable pouoh having a linear low 
density polyethylene heat seal layer, a second layer of a 
blend of - linear low - density polyethylene - and propylene 
ethylene co?oli-mer, optional third, fourth, and fifth lavers 
of propylene ethylene copoli-Tner, a si.xth layer of an a.ihydride 
modified polypropylene, a seventh layer of nylon, an eighth 
layer of svcH and a ninth layer or nylon. 

U.S. ?at^t~No. 4.532,139 issued to y.ueiier discloses a 
shrink film having two skin layers each oor^prising e.g. a 
blend of polypropylane and ethylene propylene copol-.-mor . 

Also of interest is U.S. Patent No. 4.40C.4:s issued to 
Rosenthal et al which discloses a composite fiL-n having a 
bia.xially oriented polvTropylene based film (3C??) la.-ninated 
on at least one surface with a multilayer structure including 
a gas barrier layer of a hydrolyccd ethylene vinyl acetate 
copoli-mer and a layer adjacent to the base filrv. and a heat 
scalable outer layer which may be, for o.xanple, modified 
propylene/ethylene co?ol\-mer. 
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H:?0 Parent Application No. C14?32l discloses a heat 
shrir.kahle tubular fil.-n having a ?as barrier layer :f 
vinylider.e chlsride cc?ol\Tner, cuter layers cf :::olyclefin such 
as ethylene propylene copol-jTner, pcl*^-prcpylene and r.ixtures 
thereci, at least cne intemediate layer cf for e>:a.-ple n 
polyanide, and adhesive layers disclcsed between any cf the 
above layers. 

■J.K. Patent Application C-3 :,139,?4S.n disclcses a 
multilayer, preferably coextruded fiber-layer heat sealable 
flL-n having a surface layer of a heat sealable pol-j-ner such as 
linear low density polyethylene of blended wirh other 

polymers such as HT/A, an FvOH layer, and a layer of 
pol\-propylene. These layers can be bended by pol-j-neric adhe- 
sive tie layers. 

U.K. Patent Application 33 2,::i,54? disclcses a conpcs- 
ite film with improved heat shrinkabls properties ccnprising a 
core layer of a copcri-Tier or propylene and one or ricre alpha- 
olefins having a vicat softening point of 70-llO'C and two 
outer layers of a crystalline polypropylene resin having a 
melting point of ISS-ISCC. 



E?0 Patent Application No. 43549S-A is directed to a 
multilayer heat-shrinkable film which includes a heat sealing 
layer which is a copolymer of propylene and at least two ether 
alpha-olef ins. 



Japanese Patent Application ?D6}1j3-A is directed to a 
heat shri.nkable multilayer fiL-n which includes at least cne 
layer which is a blond of an aliphatic polya.Tide and a non- 
crystalline polyamide. 

Japanese Patent Application n:iS4:-A is directed to a 
pacJ.aqing material which contains an inner layer which is a 
polyamide /polyethylene blend. 
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German Patent Apphcatiot, 3^43U:j.A ,s dir.v.ed to a mon.L.ycr cas.n. ul„ch ,s a 
hlond of nylon 6 and a copolyamidc. 



Acvordin. to tiie present imcntion there is provKled a heai-slinnkahle muIt, iavcr u\n 
comprising a heat sealing layer eomprlMng a blend of from abo.n 5.VT „ .5,. 
weidit of a propy lene-based eopolymer and fmm about 5 T ,0 about 5t)-; bv ue.. |r of , 
lion,ogcneous ethylene alpha-olefin conolymer having a denMty below about 0.^1 c^cc. 

10 According to a ftirther emb.xliment. the present invent.on provdes a heat-shrinkabk- 

".uiti layer film con,prising an inner hea, sealing layer con,pris.ng a blend contaminu Iron, 
aSo.: 5 T- to about 507 by ucight of a homogeneous ethylene alpha-oleftn copoh ,ner hav ing 
a density of beknv abot.t_0^_g.'cc and ati outer I,ea. sealing laver con,pr,sinu a blend 
co.,u.ning fron, abou, 5^. ,0 about 50T by weight of a homogeneous ethylene alpha-oletm 

15 copolymer having a density of belpw about 0.^0 g cc.,. 

Detailed rVsrrimion nfn,,. ln'jMmj 

Tl,e present invention is directed generally ,0 n^ultilaye. heat shr.nkabic fihns wh.ch 
:0 have a heat sealing layer which is a Mend of a propylene based copolymer and a homogeneous 
ethylene alpha-ole.m copolymer with a density below about 0 .H) . ce. Speeifieallv ,„n. 
-.h .mproved process-ability and hea, seal eharaeterist.es .n accordance w,th the pre^en, 
-nventton have the structure: (inner sealing and .Wxi contact layer, (nvlon laver, (outer 
seabng layer) or (inner sealing and f.xxi contact layer, (nylon layer, .barrier laver, (outer 
- ^cahng layer). Here again, the inner sealing and f.xxl contact layer is a blend of a propvlene 
Kxsed copolymer with an ethylene alpha-olcfn cop.>,yn,er hav.ng a dens.tv below about 0 ^) 
PVC. -n. propylene b.tsed copoly„,er is preferably an ethylene propylene copolv.ner whM, 
contatas from about 94. ,0 about ... by weight of propylene and from about 1. ,0 abou, 
0 r by weight of ethylene. 
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Alternatively, the propylene based copolymer may be a copolymer of propylene with 
ethylene and butene. Such ctRyTSHe propylene butene copolymer should preferably contain 
from about 90% to about 99% by weight of propylene, from about I % to about 6% by weight 
of ethylene, and from about 1 % to about 10% by weight of butene. I', should be noted that 
5 for 
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purposes of the present specification, the term ■•c=c=lvT»r" is 
inten.ea to .ro.dl. describe the products of pol-^e'ri ^ „ 

two or more comononiers. 

Although the present heat sealing layer may comprise 
an,.here fro.-S^ .o a.cut S5% by weight of such propylele 
based copolymer, a more preferred ra.ge is 70% to about 35% 
h 75% Of the heat sealing layer heing the opti.., .,ount 

h "xr";. '"'^'^^^ ^"^^ "-^--^ 

ih^ch ha ? ^--^-eous ethylene alpha-olefin copol-y.er 

which has a density below about 0.90 g/cc. 

"^'^""'"^ alpha-olefins are, generally speaking, 
copo.y:ners of ethylene with one or more cononomers selected 
from c to about C., alpha olefins but especially compris- 
es ethylene copolymers with C. to about c.. alpha olefins 
such as butene-1, pentane-1, hexene-1, octene-1. and the l^ke, 
m wnich the polymer molecules comprise long chains with 'ew 
side chains or branches and sometimes are referred to as lin- 
ear polymers. These polymers are obtained by low pressure 
polymerization processes and the side branching which 
present will be short compared to non-linear ethylenes'. 
Ethylene/ alpha-olefin copolymers have a density in the range 
of .rem about 0.860 g/cc to about 0.940 g/c=. The ter^ linear 
low .ensity polyethylene is generally understood to include 
that group of ethylene/alpha-olef in copolymers which fall into 
the density range of about 0.915 to about 0.940 g/cc. Some- 
times linear polyethylene in the density range from about 
^0.9.0 to about 0.940 is referred to a linear medi-.::n density 
polyethylene (lmdpe). Lower density ethylene alpha olefins 
may .e referred to as very low density polyethylene (VLDpe, 
typically used to refer to the ethylene butene copolymers 
^'^ ""'^'^ ultra-low density polyethylene 

(ULDPE, tv-pically used to refer to the ethylene octene 
copolymers supplied by Dow). it should be noted although 
specific density ranges is for VLDPE, ULDPE, Ll^PZ. and LMDPE 
have been set forth herein, that no bright line can be drawn 
for density classification and such will vary by supplier. 

5/920915. l/SPECFLDR ^ 
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Heretofore, conventional ethylene alpha-olef ins have 
been produced by Zisgler-Natta catalyst polynierisatian. The 
traditional Ziegler-Natta homogeneous system includes a netal 
halide activated by a metal alkyl cocatalyst. These are sys- 
tems in which there are various oxidation states of the metal, 
and a variety of ligand envirorcnents, depending upon where the 
site is located in the catalyst, all leading to a relatively 
broad molecular weight distribution and a generally heteroge- 
neous composition. Generally speaking, Ziegler-F-tta cata- 
lysts incorporate comonomer poorly and produce some polymer 
chains with much comonomer and others with substantially 
less. For example, with conventional Ziegler-Natta catalysis, 
a linear ethylene alpha-olef in having an average of 10% 
comonomer may have a range of 0% to 40% comonomer in any given 
individual chain. 

Recently a new type of ethylene based linear polymers 
have been introduced. These new resins are produced by 
raetallocene catalyst polymerization and are characterized by 
narrow or more homogenous compositional properties, such as 
molecular weight distribution, than resins produced by conven- 
tional Ziegler-Natta polymerization processes. Conventional 
Ziegler-Natta polymerisation systems have discreet catalyst 
composition differences which are manifested as different 
catalyst reaction sites with each site having different reac- 
tion rates and selectivities . Metallocene catalyst systems 
are characterized~as~ a single identifiable chemical tj-pe which 
has a singular rate in selectivity. Thus the conventional 
systems produce resins that reflect the differential character 
of the different catalyst sites while resins produced by 
metallocene systems reflect the single catalytic site. Howev- 
er, it should be noted that at least some previously available 
ethylene based linear polymers exhibited the physical and 
compositional properties achieved by the present metallocene 
catalyzed polyolefins. Although not produced by metallocene 
catalysis, such copolymers were produced by non-metallocene 
single cite catalysts yielding resins which achieve the homoge- 
neity of metallocene catalyzed resins. An example of such are 
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! • ' in --he heat seal 

ia/e. of tns present invention. 

Thus, the ^ep^hylene alpha-olefin of the pres-n^ heat 
seaun. :ayer_is a ho.c.eneous .etallocene catalyse . V^sln o" 
den.-v '''' catalyzed resin such as a Taf.er. The 

sealing. The homogeneous ethylene alpha-olefin employed 
preferably an ethylene butene copol>-r.er or an ethylene 
propylene copolymer which will exhibit^ excellent compatibility 
- the propylene-based resin. ^^^rerie-n^a-feV^lef in 
Will comprise from about 5% to abouf 50% by weight of the heat 
seaUng layer, most preferably between 15% and 30%. 

present film structure further includes at l«ast 
..^...^ one polyamide or nylon-containing layer. Such layer" is 
present to inpart elastic recovery properties to the overall 
structure specifically,^ in a. ook-in application, as noted 
above, the food product is literally cooked in the fiL-n pack- 

s'hrin. T"''' '"^^ " i:iaxially oriented it 

Shrinks during cooking to closely conform to the enclosed food 
wMcr\ cooking, , the product is typically chilled 

... ; - P"<i-t Shrinkage. It is desirable that the film have good 
elastic recovery in order to tightly conform to the meat dur- 
•• : ing such shrinkage. 

" generally known that nylons provide such elastic 
recovery properties to thermoplastic films. For purposes of 
. •.: the present invention, various combinations of polyamides, 
copo.yam^des and a«,orphous nylons were investigated for deter- 
Zl^l ' ^^^'""'^ combination of processability. stiffness 
imparmg properties and elastic recovery. a layer of nylon 
/^ ^ '° the optimum combination of proper- 

ties for the present invention. 

rot^ 1 
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Thus, the invention preferably comprises the foregoing 
I inner sealing and food contact layer) /(nylon layer) /{outer 
sealing layer) and in further embodiments the structure: 
(inner sealing and food contact layer )/ (nylon layer ) / (barrier 
layer)/(outer sealing layer). Each of the layers nay also be 
optionally bonded to one another by a tie layer as well. 

The food contact layer can optionally be subjected to 
an energetic radiation treat.Tient, including, but not limited 
to corona discharge, plasma, flame, ultraviolet, and high 
energy electron tre=itment. For instance, the food contact 
layer may be selectively irradiated with high energy electrons 
which advantageously may be accomplished during irradiation of 
the overall multilayer film structure for cook-in integrity, 
as further discussed below. Radiation dosages are referred to 
herein in terms of the radiation unit "RAD," with one million 
RADS or a megarad being designated as "MR." A suitable radia- 
tion dosage of high energy electrons is in the range of up to 
about 12 MR, more_gref erably about 2 to about 9 MR. 

The adhesive or tie layer will also comprise any poly- 
mer that will have excellent adhesion to the barrier layer and 
the core layer or the abuse layer or both the core layer and 
the abuse layer. The various polyethylenes including the 
polyethylene copoli-mers as described herein and the ethylene 
vinyl acetate copolymers are useful as tie layers employed 
according to the present invention. Preferably, the tie layer 
comprises an anhydride modified alpha-olefin copolymer having 
rubber moieties such as is contained in the core layer, dis- 
cussed above. A preferred resin is Ti-mor 1203 from Morton 
International. Also suitable is Bynel 4107 from du Pont. 
However, any of the various adhesives well known in the art of 
film making may be employed, such as, for example, the Ple.xar 
(TM) adhesives supplied by Chemplex Co. 

The term "ethylene vinyl acetate copolymer" (EVA) as 
used herein for a type of polyethyle.ne refers to a copolymer 
formed from ethylene and vinyl acetate monomers wherein the 
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ethylene derived units in the copoli-7>er are present in major 
amounts and the vinyl acetate derived units in the copolymer 
are present in minor amounts. EVA is known not only for hav- 
ing structural strength, as ethylene alpha-olefin polymer 
does, but also for providing excellent adhesion to an adjacent 
layer, which decrease or even obviate the need for an "adhe- 
sive." EVA copoli-mers can be hydroly=ed to ethyle.ne vinyl 
alcohol copoli-mers. (EVOH), which are employed principally as 
a barrier layer according to the present invention. For en- 
hanced orientability a modifier such as an ethylene/acrylic 
ester /maleic anhydride terpolymer may be blended with the 
present EVCH barrier layer. 

The term "orie.nted" is also used herein interchangeably 
with the term "heat shrinkable," these terms designating a 
materi'al which has been stretched and set by cooling while 
substantially retaining its stretched dimensions. An oriented 
(i.e. heat shrinkable) material will tend to return to its 
original unstretched (unextended) dimensions when heated to an 
appropriate elevated temperature. 

The cook-in film of the present invention is preferably 
oriented and is formed by extrusion processes especially art- 
known coextrusion methods. It is initially cooled to by, for 
example, cascadingy^ter quenching, after which it is reheated 
to within its orientation temperature range and oriented by 
stretching. The stretching to orient may be accomplished in 
many ways such as, for example, by "blown bubble" techniques 
or "tenter framing." These processes are well known to those 
skilled in the art and refer to orientation procedures whereby 
the material is stretched in the cross or transverse direction 
(TD) and/or in the longitudinal or machine direction (KD). 
After being stretched, the film is quickly quenched while 
substantially retaini.ig its stretched dimensior.s to cool the 
film rapidly and thus set or lock in the oriented molecular 
configuration. 
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If a fil.-n having little or no orientation is;, desired, 
e.g. nonoricnted or non-heat shrinkable film, the fiLT> may be 
formed fr=m a nonorientable material or, if fomed from In 
orientable material .-nay be "hot blown." m fonting a hot 
blown filrn, the fiLt. is not cooled i.u-nediately after extrusion 
or coextrusion but rather is first stretched shortly after 
extrusion while the film is still at an elevated temperature 
above the orientation temperature range of the material. 
Thereafter, the film is cooled, by well known methods. Those 
having skill in the art are familiar with this process and the 
fact that the resulting fiL-n has substantially unoriented 
characteristics. Other methods for forming unoriented fiL-ns 
are well known such as cast extrusion or cast coe.xtrusion 
methods. 



As noted, the film layers may be formed by coe-xtrusion, 
with additional layers thereafter being extrusion coated there- 
on to form multilayer films. Two multilayer tubes may also be 
formed with one of the tubes thereafter being extrusion coated 
or laminated onto the other. The extrusion coating method of 
film formation is preferable to coextruding the entire film 
when it is desired to subject one or more layers of the film 
to a treatment which may be harmful to one or more of the 
other layers. This may be done where it is desired to irradi- 
ate one or more layers of a film with high energy electrons 
where the film contains a barrier layer of one or (hore 
copol-,-mers of vinylidene chloride {e.g., Saran(TM)), such as 
vinylidene chloride and vinyl chloride or vinylidene chloride 
and nethyl acrylate as well as vinylidene chloride with ethyl 
aery late cr acryionitrile. 

Films of this-_tiT5e would, for example, con.prise those 
where the barrier layer is a SaranlTM) layer in addition to or 
instead of an EVCH layer. Those skilled in the art generally 
recognise that irradiation with high energy electrons is gener- 
ally harmful to such Saran(TM) barrier layer compositions, as 
irradiation may degrade and discolor Sarc«.n(TM) , making it turn 
brown. Thus, if full coextrusion followed by high energy 
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electron irradiation ofth. n,ul,i layer structure is carried out on a Him havinp a barr.cr lavcr 
con.a.n,ng a Snran (Tf^Jayer. the irradiation should be conduced at low levels and with 
care. Al.ernn.ively. this may be avoided by extruding a firs, layer or lavers. subjec.inf the 
layer or layers to h.gh energy electron irradiation and thereafter applying the Saran (TM) 
5 barrrer layer and. for that matter, other layers (which may or may not have been irradiated, 
sequentially onto the outer surface of .he extruded previously irradiated tube. This sequence 
allows for high energy electron irradiation of the firs, layer or layers without sub.iecting the 
Saran (TM) barrier layer to harmful discoloura.ion. 

'0 Thus, as used herein the term 'extrusion" or .he term "cxtrudrng" is mtended to 

include c.~j;.:iusion. extrusion coating, or combinations thereof. 

-nte above general outline for manufacturing of films is no. meant to be all inclusive 
since such processes are well known as set forih in U.S. P.,i.n, Nos. 4 274 900- 4 --9 -4i • 
15 4.194.039: 4.188.443: 4.048.428: 3.821.182 and '-.022.543. 

Advan^geously in certain embodiments U,c present invention provides a no^•eI cook-in 
film which IS readily biaxially oriented. 

20 In further embodiments .he present invention provides a novel cook-in film tha. has 

•mproved biaxial orientahility as a tube by means of forming a bubble wherein bubble 
breakage is substantially minimised or eliminated. 

in further embodiments the present invenlion provides a method for manufacturing 
- such a novel cook-in Hlm wherein the sealing layer comprises a blend of a propylene based 
copolymer and an ethylene alpha-olefin copolymer. 

In further embodiments .he present inven.ion provides a method for manu.ac.uring 

such a novel cook-in film Wherein .he ou.ermos. layer compri.ses a blend Of a propylene ba.sed 
-♦u copolymer and an ethylene alpha-olefm copolymer. 
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In ycl funlier cmbodiirenis ihe present invention provides a awk-in film with gtxid 
elastic recovery for a tight package appearance. 

In still further embodiments the present invention provides cook-in films which can 
5 be formed into backseamed casings. 

Additional advantages of the invention have been set forth in part in the description 
and in the examples which tollow and in part will be apparent to a person with ordinary skill 
in the art from the description, or may be learned by practice of the invention. The 
10 advantages of the invention may be realized and attained by rreaas of the instrumentalities and 
combinations particularly pointed out in the appended claims. 

Throuiihout this specirication and the claims which follow. unlc.<;s the context requires 
otherAvise, the word "comprise", or variations such as "comprises" or "comprising", will be 
15 understood to imply the inclusion of a stated integer or group of integers but not the exclusion 
' bf ahy other integer or"group of integers. 

The present invention will be further understood with reference to the following non- 
limiting examples and data. 



Ul.l 



BAD ORIGINAL ^ 



Copied from 10764673 on 03/10/2005 



EXAMPLES 



An atteir.pt was riade to produce the following fiLn struc- 
tures. It was bel-vod that the ?olya.-nide ccmpositVc^! cf 'the 
internal layers wo^jid provide good elastic recovery =ro«"'es 
to a conventional ir_ier sealant / tie / barrier / tie outer 
sealant structure. Hcwevcr. these c=r.parative fiL-a structures 
proved difficult a.-.d scn!oti:nes L-Tipossiile to orient. Relative 
percent thicknesses for each layer are also given. 



TABLE I 

Layers 



3 4 5 5 

Nylon Barrier Nylon Tie 



Comp. 
E.X. 1 








Seal 


EPC-1 
7.35% 


R-AD 
8,82% 


PA(90%) 
APA (10%) 
7.35% 


EVOH PA(9C%) R-AD 

APA (10%) 
8.82% 29.41% 29.41% 


S.? 


Comp. 
Ex. 2 










EPC-1 
29.41% 


P-AD 
8.S^% 


- PA(90%) 
APA (10%) 
7.35% 


Fv^OH ?A(90%) P-AD 

APA (10%) 
3.82% 7.35% 3.9?% 


EP- 

29.; 


Comp. 
Ex. 3 










EPC-1 
31.75% 


R-AD 

9.5:% 


PA(90%) 
APA (10%) 
3.97% 


EVOH ?A(30%) R-AD 

APA (10%) 
9.52% 3.97% 9.52% 


31.- 


Comp. 

Ex. ; 










EPC-1 
31.75% 


P.-.50 

9.5:% 


?A(90%) 
APA (10%) 
3.97% 


S^.'CH-2 ?A(9C%) R-.AD 
APA (10%) 
9.52% 3.97% o.52« 


31.- 
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Ex. 6 



E?C-l 
31. 75% 


?.5:i. 


?A(35%) 
.\?A (15%) 
3.?7« 


EVCH(3 51,?A(S5'!,) 

y. (151APA (:5"i 

9.5:"i. 3.?-'. 


H-AO 


EPC 


Csmp. 
Ex. 7 












31.7511 


9.5:% 


?A(93%) 
A?A (7%) 
3.97% 


EVCH-2 ?A(?3%I 
APA CM 
9.5:s 3.?-»; 


R-AO 




Comp. 
Ex. 8 












s?c-: 

30.30% 


?-AD 
11.36% 


?AO0%) 
APA (10%) 
3.79% 


EVCH-2 ?A(?0%1 
APA IICD 
9.09% 3.79% 1 


P-AO 
1.36% 


30. :• 


Comp. 
Ex. 9 












EPC-1 
31.50% 


?-AD 
11.81% 


?A(90%) 
A?A (10%) 
1.97% 


EVCH-2 ?A(?0%) 
APA (10%) 
9.45% 1.97% 1 


P-AD 
1.31% 


EPC 
31.5 



The following filjn structures . all containing a 
blend of a propylene-based copolymer and an ethylene alpha- 
olefin in the sealant were readily processed with little or 
no difficulty in orientation. It should be noted that the 
structures of the present Examples include polya.'nids-contain- 
ing layers of comparable thic)cnesses to those of Ccntarative 
Examples 1-9 above. In those earlier structures the 
?olya.uide was split into two separate layers to sandwich the 
barrier layer a-id to provide a palindromic fil.-a structure. 
It was believed that T^^ymmetrical structure would preclude 
curling. However, for the present Exanples it was detsrmined 
that the stiffness of the barrier layer bala.nced that of a 
single polyanide-containing layer to prevent curling. 
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E?C-1(75»5) 


15.15% 


C?A-1(30%J 
A?A (20%) 
12 . ?0% 


EVCH( 3 5%1R-ADE'--I(7=i 1 


Ex. 3 
EPC-1(75%) 

24.:4»s" 


15.15% 


C?A-1(90%) 
A?A (10%) 


EV0H(S5%1R-.ADE?C-1(75%) 
M (15%) E.AO-l{25%) 
9.09% 15.15's:4.24% 


Ex. 4 








E?C-1('5%) 
EA0-1{ 2 5%) 
25.81-s 


16.13% 


C?A-1{90%) 
APA (10%) 
6.45% 


EVCH (95%) P-i'^P'sr- 1 ( T c Q. > 
M (15%) EAC-1(25%) 
9.58% 16.13%25.91% 


Ex. 5 








EPC-1(75%) 
EAO-l(25*,) 
25.S1'3 


R-AD 
15.13% 


C?A-2(90%) 
APA (10%) 
6.45% 


EVOH( 35% )R-ADEPC-1 ( 75% ) 
M (15%) EAO-l(25%) 
9.68% 16.13%25.ST*. 


Ex. 5 








EPC-1{75%) 
ZA0~:(2S%) 
24 .24''i 


R-.ao 
15.15% 


CPA-2(90%) 
APA (10%) 
12.90% 


EVOH( 85% lR-ADEPC-1 ( 75% ) 
M (15%) EAC-1(25%) 
9.09% 15.15%:4.24'!i 


Ex. 7 








E?C-1(75%) 
EAO-l(25%) 
25.81*^ 


R-AD 
15.13% 


C?A-1{60%) 
CPA- 2 (40%^ 
6.45% 


EVOH ( 3 5 % ) R -.ADEPC - 1 ( 7 5 % ) 
M (15%) EAC-1(25%) 
9.63% 15.:3%;5.81% 


Ex. 3 








E?C-:i75°*) 
EAC-1(;5%) 
24.24 i 


R-AD 
15.15% 


C?A-1(50%) 
CPA-2 (40%) 
12.90% 


r.-CH (35%) R-ADEPC- 1(75%) 
M (15%) EAC-1(25%) 
9.09% 15.15%:4..:j'. 


Ex. ? 








EPC-1(7 5%) 
EAO-l(25%) 
25.S1'^» 


R-AD 
16.13% 


PA-1(60%) 
CPA-1 (40%) 
6.45% 


EVOH(S5%)R-ADE?C-l(75%) 
X (15%) EAC-1(25%) 
9.5 3% IS.n'i-'^ fii^ 


Ex. ID 



E?C-1(7 5%\ R-io 
EA0-1(:5%) 

2^-24% 15.15% 



?A-1(60%) EVOH( S5%)R-.50EPC-1(75%) 
CPA-1 (40%) M (15%) EAC-1(:5%) 
^2.90% 9.09% 15.15%:4.24% 
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Ex. 11 



Z?C-117 3°6) 


R- 


AD 


?A-1(50%) 
CPA-: (40%) 


EVCHl 3 5%)R- 
M !15"j) 
a.:?'. 15 




1(75%) 
1(25%) 


E?C-1?75%) 
EAC-H:5%) 






?A-1!60%) 
CPA- 2 (4 01:) 


E7CH( 3 5%)R- 
M (15%) 
9.63% - 5 


.OEPC- 


1(75%) 


Ex. 13 
E?C-1(75%) 
EA0-H:5%) 
25 . Sl'i 


R- 


AD 
1 3% 


PA-1(90%) 
.\?A (10%) 
6 . 45% 


EVCH( 35% )R- 
M (15%) 
9.55% 15 




1(75%) 
1(25%) 
91% 


Ex. i; 

E?C-l{75''5) 
EAC-lCa'a) 
24.:4% 


R- 

15 


?X> 
15% 


PA-1(90%) 
.^?A (10%) 
12. ?0% 


E-VCH(85%)R-.2CEPC- 
M (15%) EAC- 
9.09% 15.15%:4. 


1(75%) 
1(25%) 
24% 


Ex. 15 
EPC-1(75%) 
EA0-1C:5%) 
25.31% 


R- 
16 


?o 

13% 


CPA-1 
6.45% 


EVOH(85%)R- 
M (15%) 
9.68% 15. 


ADEPC- 
EAO- 

13%:=. 


1(75%) 
1(25%) 
31% 


E?C-i^5%^ 
EAO-l(25%) 
24.24% 


R- 
15 


AD 
15% 


CPA-1 
12.90% 


EV0H(S5%)R- 
M (15%) 
9.09% 15 


ADEPC- 
EAO- 
15%24. 


1(75%) 
1(25%) 
24% 


Ex. 17 - 
E?C-1{7 5%) 
EAO-l(25%) 
25.00% 


R- 

15 


AD 
63% 


CPA-3 
9.37% 


rv'OH(85%)R- 

M (15%) 
• 9.37% 15 


ADEPC- 
EAC- 
63%::. 


1(75%) 
1(25%) 
00% 


Ex. 13 
E?C-li:5%) 
E.AC-1(25%1 
24.:4'!i 


R 
15 


-AD 
15% 


C?A-1(70%) 
CPA-4(30%) 
12.90% 


EV0H(S5%)R- 
M (15%) 
9.09% 15 


A2E?:- 
EAO- 

15%: 4 


1(75%) 
1(25%) 
24% 


Ex. 1? 
E?C-1!75" ^ 

EAc-i(;5%: 

25.02":. 


R 
15 


■AD 

63% 


C?A-4(5G%5 
CPA-1 1 50% 1 
9 . 37% 


EVOH(S5%5K- 
M (15%) 




1(75%) 
00% 


Ex. :o 

EPC-H75%) 
EA0-1(2 5%1 
2 5.00'"> 


R 
1 5 


-AD 

63% 


C?A-4|70%) 
CPA-1(30%), 
9.37% 


EV0H(S5%)R-.\DE?C- 
M (13%) EAC- 
9.3"'. 13.'53%2 5. 


1(75%) 
1(25%) 
00"?. 


Ex. 21 
E?C-1(75%) 
EAC-1(25%) 
25.31% 


R 
16 


-.XD 
13% 


7A-2(60%) 
CPA-4(40%) 
6.45% 


EVCH( SS'olR- 
M (15%^ 
9.58% 16. 


""^E.i.C- 

i3%:5. 


1(75%) 
1(25%) 
S>1% 
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Ex. 



Ex. :3 






15. 15-24. 


EAC-ICS"-.) 

:4.:;':. 


A -AD 


C?A-3i90°,) 
A?A( 10%) 
12.90% 


EVCH (SS-ilR-ArEPC-KTSi,) 
y. ilS-!.) E.:.C-l(25';n 
_. ?.:?'^ 15.15M;.24% 


Ex. 14 
25.31". 


15. 13% 


C?A-2O0%) 
A?A(10°o) 
6.45% 


. 9.53% 16.13^25.51». 


Ex. 15 
EPC-KTd'o) 
EA0-1(:5%) 
24.:4». 


R-A2 
15.15-^ 


CPA-: (90%) 
A?A{10%) 
12.90% 


E-.'OH (35%)R-A2E?C-1(75%) 
M (15%) EAC-1(25%) 
9.29% 15. 15124. 24^ 


Ex. :5 

E?S(75%) 

EAO-l(25%) 

24.24^ 


R-AD 
15.15<J. 


C?A-3{40%) 
CPA-1160%) 
12.90% 


EVCH( 3 5%)R-AD E?3(7 5%) 
y. (15%) EAO-l(25%) 
9.09% 15.15*,'J.!'i% 


E?C-:(75»o) 
S.^O-l(2 5%) 
24.24-. 


R-.20 
15.15% 


12.90% 5.nQ»- 1^ i^",-... 


Ex. 23 
E?C-2l75%) 
EAO-l(25'i) 
23.33^ 


R-AO 
16.66% 


CPA-4 
13.33% 


EVOH R-ADE?C-2{75%) 
6.55% 15.66%23:3k'*^ 


E.\. 29 
EPC-2 (75% ) 
EAO-l(25%) 
23 . 33-^ 


R-AD 
_,. 15.65^ 


CPA-4 (70%) 
C?A-1(30%) 
13.33% 


EVCH R-ArE?:-2(75%) 
EAC-1(25%) 
- ^-f^'^ 15.56%23 . 33% 


Ex. 3 3 
E?B(-5'.1 
E.^O-l(25'o) 
22.57% 


R-.O 
17.00% 


CPA-4 (70%) 
CPA-H 3Q%1 
12.59% 


EVOH R-.O E?3!7 5%) 
EAO-l(25-.) 
■ S-^'"^ 15.37-5.19% 


Ex. 31 








EP5(7 5'ol 

E.^O-l(25%) 

23.12- 


R-.^D 
15.37% 


CP.S.-4 
12.50% 


EVOH R-AD E?3(75%) 
5.25'i 15.25?2f:5J)?''^ 


E?3(75»*) 

EAC-1(25%) 

27.7S°; 


R-.0 
13.89% 


CPA- 4 
11.11% 


EVCH R-AD E?317 5%) 
5.55% 13.8oR?:7s?''' 
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Ex- 3 3 

E?C-2(60%) R-O C?A-l!50"O EVCH '-:CE''-- • ( 50% ) 

EAO-l(40°i) C?A-;i50^6) ' EAC-l 40% 

26.44% 14.61% 1.:--^', 6.75^ 15.3:M9.22% 

Ex. 34 

EPC-2(60%) R-AD ?A-1{90%) EVCH R-OE^:--> ( 60%) 

EAO-1(40%) C?A-1110%) EAC-1(40%) 

25-44% 14.61% 7.65% 5.75% 15.31^23.^3% 



In the foregoing Exa-nples the follsving naterials 
were employed: 

S?C-1 Fina 3473 sold by Fina, a 

propylene/ethylene sopclyner 
with 3.1% ethylene. 

-?C-2 Eltex ? :<S 409 sold by Sclvay, 

■—--r*- a propylene ethylene zcpsiyner 

with 3.2% ethylene. 

E?B W531D sold by Sumitomo, an 

ethylene propylene butene 
copolymer. 

R-AD an ethylene alpha-olefin 

copolymer, Tymor(TMl 1203 so" i 

- by Morton INtl., r-^bei and 

maleic anhydride grafted. 

?-AD Bynel E302 sold by DuPont, an 

anhydride grafted poli-propylene. 

PA or PA-1 8209 FN sold by Allied, Nylon 6. 

?A-2 Vestajnid L1940 Natural sold by 

Huls America, Inc. contains 
Irganox 1093, an antioxidant, 
and calci-.m stearate. 

A?A Selar PA 3426 sold by DuPcnt, 

an amorphous nylon. 

CPA-1 XE 3303 sold by E.-nser, a 

Nylon 6 6/6 10. 

CPA-2 CF623SE sold by Emser, a 

Nylon 6/5 9. 

CPA- 3 Ultra-Tiid C3 5 sold by BASF, a 

Nylon 666. 

CPA-4 Grilon CF6S sold by E.-nser, a 

Nylon 6/12. 
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Ethylene vinyl alcohol 
copolymer, Eval LC-E105A sold 
by Evai of x-nerica. 

ECG-1563 sold by Eval of 
America, an ethylene vinyl alco- 
hol copolymer. 

an ethylene - acrylic ester - 
maleic anhydride copolymer modi- 
fier. 

Tafmer A-4085 sold by Mitsui, a 
homogeneous ethylene butene 
copolymer, density = 0,885 g/cc. 
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^^O-i Lower density ethylene 

alpha-olefin copolyr-.er nTT.-^iE ! t:<; ) 
4 203, sold by Dew Chemical, 
ethylene ?olya\eriscd with 1- 
octenc having a density of 
0.905 g/zz 

-•^0-2 ethylene 1-octene ccool-.-nc-, 

Dowle:<(rM) 2045 sold' bv 3ow 
Chemical 

-3^ EA 705-009, sold by Quanr^-n 

Chemical Company, ethylene 
butyl acrylats copolymer having 
a butyl acrylate content of 5% 
by weight. 

COLOR-1 white color concentrate, E'E 

10214-C sold by Teknor Color, a 
50% TiO,/30% LDPE blend. 

The foregoing description of preferred embodiments 
of the invention have been presented for purposes of illustra- 
tion and description. It is not intended to be exhaustive or 
to limit the invention to the precise form disclosed, and 
modifications and variations are possible in light of the 
above teachings or may be acquired from practice of the inven- 
tion. The embodiments were chosen and described in order to 
explain the principles of the invention and its cractical 
application to enable one skilled in the art to utilise the 
invention in various embodLments and with various modifica- 
tions as are suited to the particular use conte.-nplated. For 
example, although backseamed casings are discussed herein, 
thermoplastic films employing the present seal layer and 
other structural layers are also within the scope of the 
present invention. It is intended that the scope of the 
invention be defined by the claims apoended hereto, and their 
equivalents . 
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1- A hcat-shrinkable multilayer film • • 

heat s..Un, layer cc^prisin, a blend o/ T '"-""' ^ 
about 95% by weiqht cf . , 

about n to^b:r\ot ;":sro?Tr"°'''" 
a.p..-oien„ „.oiy„o, .ay^.;at:„:;;brror;.~: 

in clai™ I'-bete'^/afrbr^eaTrr" " 

Of fro. about ,0% to about ssrbv T ' 

eo.oi..er a. .ro^^^ri:: zzj:" ^V:^- 

sa.d hon,o,er,eou. ethylene alpha-olefin copolymer. 

in cla', 'i 1 ''"'-^'"^^"''"l'- "-ultilayer fil;„ as .et Eorth 
2J " Propylene-based copolymer ia a 

copcl.y„.r Of propyun. and one or .ore other alpha-o^oLn: 

in rla.» ^ t »eat-shrlnkable multilayer £il„, as set forth 
=1 r Propylene-based copolymer ir a 

copolwet of propylene and ethyUne. P°i/:»er._ ..is a 

in cUi» wherrirtafd'?' T'"^'" " 

^r^r^^■, , "erein said propylene-based copolymer is 

copolyrner of propylene, ethylene and butene. 

in Claim v,^ ^^^t-shrinkable multilayer fii™ as .et forth 

about u to about .V by vei,ht If ettLe. ' "'^"^ 

in claim T.v,* ""'""'""'''^l^ multilayer fil„ as set forth 
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-id hea. sealin, u-^r ' ^'"^ " 

9. A hcat-shrinkable multilayer fn^ 
in claim 1 further inri,,^- -^'i^ayer fiL-n as set forth 

including one or more adhesive tie layers. 
■ .^..reln 3a." t Vor^ »e" e"" " ^ ' 

A heat-shrinkable multilaver fii™ 
an inner hoa^ co=i • , muxciiayer film comprxsing 

::r:%;rcvrr" a rens\.r— 

blend conta nil . " comprising a 

homo eneTus e ^'len^^iril" " ^ 
o£ below about 0 90 , co """"" = ^-^^'^ 



15. 



in Claim u turtw -"l^ilayer film as set forth 

containing I X^^c^rr/l Z^:- ^ 

:itdTthiei°r^^"- rivZ:s- 



BAD ORIGINAL 

5/920915. 1/SPECFLDR 

Copied from 1076-4673 on 03/10/2005 



"H.ll.-I,v.r ni„, s.hstanriallv 



fMTHD ,|„s SIXTH day o/ AlK.-l 

Graced Co.- Conn. 

DA VIES COLLISION CAVH 
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A multilaysr heat-shrinkable film is provid-d which 
incl-cs a-, least =ne heat sealing layer which is a blend 
a propylene copoli-:ner and a homogeneous ethylene alcha-olefin 
copcli-TTier having a density below about 0.90 g/cc. Prefera- 
bly, the outermost layer is compatible with the heat sealing 
layer for ready forr,ation of a lap seal for end use applica- 
tions such as backseamed casings. An internal polya.Tiidc-con- 
taining lay-r provides excellent elastic recovery. 
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